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（Microsecond pulsed，MP）空心阴极灯（Hollow cathode lamp，HCL）为激发
光源，成功搭建了 MP-HCL 激发的火焰原子荧光光谱仪实验室样机，以期能够
解决水体中 As、Hg、Sb 等元素的现场测定。实验室测试结果表明，该样机可实







并对 MP 供电电源的性能进行评估。在现有金索坤 SK-830 火焰原子荧光光谱商
品仪器的基础上，选定氢气-空气火焰为原子化器、气动雾化进样、MP-HCL 为
激发光源，对商品仪器各功能模块进行改造、重新设计及研制，搭建了实验室样
机；对 MP-HCL 的发射光谱进行了研究，测试实验室研制的 MP 电源的性能，


















建的 MP-HCL激发光源可达到预期目标，HCL 可稳定工作于频率 100 ~ 1000 Hz、
脉冲宽度 8 ~ 40 s、峰值电流 50 ~ 750 mA；此外，为减小进样系统的死体积、
增强气流的稳定性，选定的环形雾化室（Dount-shape chamber）可使氢火焰稳定
燃烧，减小火焰的波动；系统的稳定性良好，相对标准偏差（Relative standard 
deviation，RSD）小于 2.4%（100 μg/L，n=7），检出下限（3）为 As 3.59 μg/L，




























An environmental monitoring project includes plan making, samples collecting, 
saving and transporting, laboratory analysis, data processing and evaluation of its 
risks, etc. Some disadvantages existed during the process of the storage process and 
transportation, such as form transformation, bio-utilization and stained of the object, 
so as to change the speciation and total quantity of the target object. Meanwhile, the 
process is time consuming, and cannot meet the requirement of large scale, high 
frequency and instantaneous monitoring in environment monitoring field. Therefore 
some special instrument used for field/real-time monitoring application should be 
developed in the field of environmental monitoring. 
Directed at the requirement of environment monitoring area, combined with the 
latest measurement technology of toxic heavy elements and their speciation analysis, 
the AFS was selected for this study. Combined with the microsecond pulsed power 
supply developed in our group, the introduction system, atomize flame were also 
improved to develop a convenient AFS system to realize the in-situ detction of As, Hg, 
Sb in offshore/coastal marine monitoring. To meet the requirement of in-situ 
measurement and actual conditions, propane-air flame was replaced by hydrogen 
flame, sample introduced by pneumatic nebulization cooperated with the homemade 
chamber, combined with the hollow cathode lamp supplied by microsecond pulsed 
power supply, we developed an AFS with a microsecond pulsed hollow cathode lamp, 
and realized the determination of arsenic in seaweed. The main research contents and 
results are as follows. 
(1) Chapter 1 introduces the basic principal, characteristics and development 
process of AFS, and its structure was introduced in detail. Then, the research direction 
of this paper was put forward based on its principal and structure. 
(2) Chapter 2 described the design of the AFS system. Based on the structure of 
the flame AFS, propane-air flame was replaced by hydrogen flame, sample were 
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